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Abstract 
The world we live in is crossing an era of a digital revolution, which transforms everything and keeping up to these changes is 
important for every economy. The Internet, the globalization trend, the new ways of working and interacting are raising new 
challenges. This paper’s aim is to provide an overview of the connection between education, the digital environment and the 
labour market. Our focus will be the strategy of the European Union to minimize the gap between the demand and the offer of the 
labour market of employees with developed digital competences. Also, we will study how important computer literacy is and 
how the educational process can be updated to meet the expectations of a growing and constantly changing digital environment. 
Using data from Eurostat, World Bank, the paper provides a fair analysis of the level of digital competences and their influence 
on labour market, emphasizing the role of digital education. 
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1. Introduction 
The European Commission defines digital competence (also sometimes called digital literacy) as the confident 
and critical use of ICT (Information and Communication Technologies) for work, leisure and communication. It is 
underpinned by basic skills in ICT: the use of computers to retrieve, assess, store, produce, present and exchange 
information, and to communicate and participate in collaborative networks via the Internet. Digital competence is a 
universal area of competence to be developed by all citizens for working, living and learning in the knowledge 
society. In many European countries, digital competence is now considered to be of great strategic significance in 
both the public and private lives of citizens. 
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The information society is another term very connected to digitalization and represents the type of society where 
the production and use of information is the most important activity. The information is the main resource, 
information technology and communication are basic technologies and the informational environment, together with 
the social and the ecological one create an existence environment for the human being. The Internet's wide 
spreading, in the latest part of the 20th century is the main engine for this society. 
2. The European Union and the Digital Agenda 
With the Europe 2020 strategy, the European Union has identified 7 flagship initiatives that should be the core of 
the efforts of the authorities in every member state. One of the initiatives, part of "Smart Grow" pillar, is called 
"Digital Agenda for Europe". Except this part, the European Union proposes a rise to 3% of EU's GDP to be 
attributed to the Research and Development sector. 
The Digital Agenda for Europe from 2013 is underlining the fact that the adoption of ICT and businesses to new 
technology is a key factor of competitiveness, a main source of growth and employment. The paradox is that despite 
the high overall unemployment, there are shortages of ICT specialists in the EU, forecasted to reach up to 900 000 
unfilled vacancies by 2015.  
It is undeniable the fact that the sooner we embrace the digitalization, the better it will be for the prosperity of the 
European Union. A part of the objectives of Lisbon's Europe 2020 strategy have not been met and are most likely 
not to be met by 2020 because the digital revolution was not the centre place of the strategy. The area of ICT and the 
technologies with energy-saving potential are the ones that can transform into the main factors that enable improved 
competitiveness, job creation, productivity and innovation. 
The Digital Agenda proposes to strengthen the position of Europe in terms of productivity, trying to minimize the 
gap over US, Japan, India and China. The problem is very complex, because it involves demography, the negative 
natural increase, education and many other factors. The reduction from four to two working-age people (15-64 
years) for every senior citizen (over 65 years) must be accommodated. To sustain the social model, Europe must 
raise employment rates and productivity, reform pension, health and long-term care systems. Only digitally driven 
transformation can deliver these outcomes. The main recommendations brought by the Digital Agenda refer to 11 
main ideas and one of them is promoting e-skills as skills for the 21st century. This last point is the one that is very 
important for this paper. The Digital Agenda underlines the fact that there is a very strong correlation (of 85%) 
established between e-skills and competitiveness. Measures that are to be taken refer to improving the skills of 
children and teachers and guaranteeing that by 2015 all primary and secondary schools have high speed internet 
connections. 
On the European labour market, there has been noticed an increased demand for people with higher qualifications 
in occupations that request digital expertise. According to Serban, 2012 these changes are linked to sectoral 
structural change, globalisation and technological progress which may displace many routine jobs. As expected, the 
human capital is very efficient when the requirements imposed by the job are connected to training, skills and goals 
of the certain employee. 
Regarding the European educational system, the EU has reformed the system so that it is convergent at the 
continental level in order to enhance the competitiveness. A series of benchmarks have been set for 2020: 
• at least 95% of children between the age of four and the age for starting compulsory primary education should 
participate in early childhood education; 
• the share of 15-year olds with insufficient abilities in reading, mathematics and science should be less than 15%; 
• the share of early leavers from education and training should be less than 10%; 
• the share of 30-34 year olds with tertiary educational attainment should be at least 40%; e. an average of at least 15 
% of adults (age group 25-64) should participate in lifelong learning.  
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More than this, the global trend has also influenced the decisions made regarding the European education. The 
Bologna process, the system of ECTS, the compatibility between national educational systems, the acceptance of a 
diploma issued by another EU member state as a national one are steps taken in order to meet the effects of the 
continuous globalization and to narrow the limits between the citizens of EU. In short, global education is 
characterized by the presence of elements of openness, integration and cosmopolitan influences, mostly unknown to 
mainstream education until a few decades ago. E-learning, web-based educational material, distance study, online 
universities and programmes are all part of education that becomes more opened to technology and keeps up to date 
to all the changes that appear in this rush for globalisation. Also, there appeared many institutions, agencies and 
organizations that created virtual universities and multinational educational consortiums.  
On the other hand, the discussion leads to talk about digital literacy and the education in this area, the way that 
lifelong learning is focused on digital environment and how students are raised with these kinds of skills. Digital 
education is both a learning tool and a learning goal according to Cornali et. al, 2012.  
 
Based on the European Vacancy and Recruitment Report, there were indicated bottlenecks in the EU labour 
market in a few areas of work. One of them, placed second is ICT. The bottlenecks were indicated for a wide range 
of highly skilled IT professionals, such as developers, database management and IT application support. 
 
3. An overview of Romania's digital environment 
 
As we previously mentioned, the role of this paper is to analyse the strategy of EU and the impact of the level of 
digital literacy over the labour market with a focus on Romania. Firstly, based on information provided by Eurostat, 
we would have a close look over the level of household access to the Internet in %. The first figure presents the 
situation in Romania in the period 2006-2012. As we can notice from this table, the percent of households with  
Internet access in Romania has been increasing in these 6 years, which can count like a sign of development and of 
interest in ICT. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.1- The percentage of households in Romania with Internet access 
 
The next figure shows the evolution of training and education of individuals in the EU-28 countries in the year 
2011. We wanted to analyse the way the individuals learn and acquire ICT skills in the whole EU. We defined 3 
types of methods: "learning by doing" method which is based on the effort of the individual who is searching its 
materials and tutorials and tests himself, "training courses" method- IT skills obtained through training courses and 
adult education centres, on own initiative/ on the initiative of the employer and "formalised education" method, 
which refers to studying ICT at school/University. As we can notice from Figure 2, Romania's position is quite low 
regarding the knowledge in this area, learning by doing being the preferred way to obtain these skills. Romania is 
well integrated in the trend of EU: all countries' individuals acquire ICT skills more by learning by doing themselves 
opposed to formalised education which disputes its place with training courses in many countries. Still, it is very 
surprising the fact that formalised education is not the main way to obtain these skills as it is in other areas of 
development. 
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Fig. 2- Ways of acquiring ICT skills in EU-28 countries, 2011 (% of individuals) 
 
In Romania, the ICT market is very dynamic, as international websites situate the country in top 10 most dynamic 
increase in ICT. Here are present over 8000 companies of software development and IT services. There are many 
types of companies: from SME developed by young entrepreneurs in Romania to large service centres and 
development hubs created by companies like Alcatel, Siemens, Oracle, Microsoft. 
 
Still, this is not enough. An overview of the Digital Agenda Scoreboard Indicators elaborated by the European 
Commission can show us the status of the ICT Skills in Romania and a comparison with the EU-27. 
 
 
Fig. 3- Romania's main digital skills indicators (2009-2012) 
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Except from the fact that there are years where the data is not available, the ranking of Romania among EU27 
countries is not very flattering. Even though there are technology hubs and many educational institutions teaching 
and providing excellent results in the ICT sector, overall the situation is not as bright as we may have imagined it. 
Regarding the specific point we are interested in- the ICT skills and labour market we can notice the fact that during 
the last few years there has been a major increase in acquiring ICT skills through formal education (52% of the 
individuals with ages between 16 and 24 over 14% of the individuals with ages between 25 and 54)- data from 2011. 
For 26% of individuals the ICT skills are perceived insufficient for the labour market. There are many enterprises 
who wish to employ ICT specialists and are having a hard recruitment because of the lack of these specialists. 
 
For this paper, we are particularly interested to study the relationship between the number of employees in ICT 
sector, investments made in this field, the level of skills of the individuals, the number of graduates in science and 
technology, the quality of IT trainings programmes and a digital competence indicator. We shall develop an 
econometric model and using statistical software we will analyse the regression statistics and interpret the results.  
The dependent variable is HR_ICT and represents the share of the employees engaged in the ICT sector in Romania. 
The independent variables are IND_Internet representing the share of individuals who used the internet at work, 
BROAD_Rate as the broadband penetration rate in Romania (considered mainly because it can provide information 
over the access to digital environment), IND_Computer as the individuals computer use in the last 3 months (if they 
used a computer in this period, for each year), ICT_GDP as the ICT expenditure in Romania's GDP and finally,  the 
percentage of graduates in  ICT in Romania, namely ICT_Grad variable. The analysis is made for the period 2006-
2011 as the data available was not sufficient for a larger period of time to be studied. We can describe the 
econometric model as following: 
 
HR_ICT= ȕ0+ȕ1*IND_Internet+ȕ2*Broad_Rate+ȕ3*IND_Computer+ ȕ4*ICT_GDP+ ȕ5*ICT_Grad + İ 
 
We consider the null hypothesis H0: the share of the employees engaged in the ICT sector in Romania is not 
significantly influenced by the 5 other factors and do not depend on them with the contrary hypothesis H1: the share 
of the employees engaged in the ICT sector in Romania is significantly influenced by the 5 other factors, for a 
confidence level of 95%. 
 
The findings of the multiple regression model show that the dependence between the share of the employees 
engaged in ICT sector in Romania is significantly influenced by the 5 other factors and therefore we accept the H1 
hypothesis as SignF<0.05. Moreover, Multiple R is positive and very close to value "1" showing a real connection 
between the factors, therefore we can conclude the fact that the dependency between them is high. Based on the 
Correlation Matrix, we can also add the fact that between variables is a positive dependency as all the terms in the 
matrix are positive, meaning that they all vary in the same way. The share of the employees engaged in ICT in 
Romania varies positively when all the other 5 indicators grow and negatively otherwise. 
 
4. Conclusions  
 
    In this paper the authors tried to create a starting point for the discussion of the digital literacy all over the 
European Union, with a final focus on Romania. After studying, analysing and discussing the data available about 
this subject, we can affirm the fact that digitalization is the key that can keep EU on the map of the most powerful 
economic communities, near countries like Japan, US, China. The European Commission has created a whole 
mechanism and a set of goals to reach by 2020 by all the member states in order to enhance this process of 
development of digital skills. But most of all, this is about the citizens of the EU and their capacity of adapting to the 
new technologies, to the new ways of working, to the new ways of interacting with each other, to the new ways of 
studying and communicating.  
    At the same time, the labour market, our main point of discussion, must keep up with the change. In this moment 
the gap between the needs of the labour market and the digital skills of the individuals is quite large, according to 
the number of vacancies available in this field. Still, considering all the efforts, money, time and involvement of the 
EU institutions we can be confident that in a matter of years the gap will decrease and Romania alongside EU will 
go further with ICT. 
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